Molecular modeling study of cyclic pentapeptide CXCR4 antagonists: new insight into CXCR4-FC131 interactions.
CXCR4 is a G-protein coupled receptor that is associated with many diseases such as breast cancer metastasis, HIV infection, leukemic disease and rheumatoid arthritis, and is thus considered an attractive drug target. Previously, we identified a cyclic pentapeptide, FC131, that is a potent antagonist for CXCR4. In this study, we constructed a three dimensional model of the CXCR4-FC131 complex. To investigate the backbone flexibility of FC131, we performed molecular dynamics simulations of FC131 based on the NMR structure of FC131, and obtained snapshot structures from the trajectories which were used to model the docking pose of FC131 into CXCR4. Our final model of the CXCR4-FC131 complex is partially different from the X-ray crystal structure of CXCR4-CVX15 and suggests water-mediated interactions. Nevertheless, this docking pose is consistent with the experimental data. We believe our model will aid in the discovery and development of small-molecule antagonists for CXCR4.